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Progressing urbanization is having an impact on people’s lifestyles. Increasing indoor 
time results in the deprivation of human’s proximity to nature. Richard Louv (2008) coined the 
term “nature deficit disorder”, conceptualized the increasing phenomenon of children suffering 
from anxiety, ADHD, and obesity due to spending less time in nature. There is a growing body 
of literature focusing on the association between children’s nature experience and learning. This 
review focuses on the research articles that investigated Grade K-12 students’ nature experiences 
and academic performance.  
This review’s overarching question is: How is student academic performance associated 
with their experience in nature?  
 
Definitions 
Greenness. The number of trees and vegetation estimated from remote sensing technology or 
field observation. 
Academic Performance. In this review, Academic Performance includes school-level test scores 
and individual student’s motivation and knowledge.  
 
Eligible Criteria 
This review focuses on teaching and learning in grades K-12. The primary criterion for 
deciding if a research article is eligible for review is the grade range. Only studies that focused 
on grades K-12 are eligible for review. Only peer-reviewed, published research articles were 
selected to maintain intellectual rigor.  
 
Major Findings  
This review focuses on the association between being exposed to the natural environment 
and student academic performance. Among all thirteen reviewed articles, the researchers of ten 
studies explored the association between green space around schools and academic performance 
(Beere & Kingham, 2017; Browning et al., 2018; Hodson & Sander, 2017; Kuo et al., 2018; 
Kweon et al., 2017; Leung et al., 2019; Matsuoka, 2010; Sivarajah et al., 2018; Tallis et al., 
2018; Wu et al., 2014). The other three articles investigated the connection between outdoor 
education programs and student school motivation and knowledge (Bølling et al., 2018; 
Fägerstam & Blom, 2013; Wells et al., 2015).  
Impacts on students  
Green Space and Academic Performance. A significant and positive association was 
found between greenspace and student academic performance in the majority of the studies. 
When students have more access to green space surrounding schools, they tend to perform better 
academically even after accounting for Social and Economic differences.  
Specifically, researchers examined different vegetation types (i.e., tree cover, shrub, and 
grass) association with academic performance. Tree cover was found beneficial to student 
academic performance; however, shrub, grass, and water did not seem to contribute to student 
 
academic performance (Hodson & Sander, 2017; Kuo et al., 2018; Kweon et al., 2017;  
Matsuoka, 2010; Sivarajah et al., 2018). These studies relied on collective test scores to represent 
student academics performance and remote-sensing technology to measure greenness. Kuo and 
colleagues (2018) conducted their research with public elementary schools in Chicago that 
predominantly served the low-income racial/ethnic minority population. They used Bivariate 
correlations to explore the relationship among test scores, greenness, and potential confounding 
variables. Kuo et al. used general linear mixed models to examine the unique contributions of 
naturalness to test scores. As a result, the researchers found a significant association between 
greenness and academic achievement in high-poverty schools. More specifically, tree cover was 
a significant predictor of academic achievement, but grass and shrub cover was not.  
While most of the researchers found no significant results between academic 
performance and shrub and grass, Tallis and colleagues (2018) revealed that trees and shrubs 
cover within 750 and 1000 m were positively associated with school-level test scores, but not 
when tree and shrubs were closer to school. On the other hand, Leung et al. (2019) suggested that 
different buffer distances from the schools did not significantly contribute to the association.  
In contrast to the positive association between the level of greenness and academic 
performance, Browning and colleagues (2018) and Beere and Kingham (2017) found otherwise. 
In a replication study of Wu et al. (2014), Browning et al. (2018) did not find any significant 
association between greenness and academic performance in low-green high-disadvantage 
school districts. In New Zealand, Beere and Kingham (2017) discovered a negative association 
between green space and academic performance, which could be explained by SES being a 
confounding variable since there was a significant positive relationship between SES and school 
achievement. Additionally, in New Zealand, low SES neighborhoods tended to have more access 
to green space. Therefore, the unique relationship between SES and green space might explain 
the negative association between green space and academic performance.  
Several researchers examined further the relationship between green space and SES and 
race. Kweon and colleagues (2017) discovered an apparent disparity between races regarding the 
amount of tree cover: Hispanic students had significantly fewer trees than non-Hispanic white 
children in their schools. Kuo and colleagues (2018) and Kweon and colleagues (2017) shed 
light on the greenness-academic achievement association in disadvantaged communities. A 
moderating effect of disadvantage levels was associated with the relationship between school 
greenness and academic performance (Kuo et al., 2018).  
Outdoor Educational Programs. The effects of outdoor education programs on student 
motivation and achievement were also explored. Bølling and colleagues (2018) conducted a 
quasi-experiment study to examine the outdoor educational program’s effect - education outside 
the classroom - on elementary school students’ school motivation. They found that the students 
who attended the experimental program displayed a higher school motivation than peers who did 
not attend the program. Students who experienced outdoor lessons also had a higher level of 
long-term knowledge retention (Fägerstam & Blom, 2013). Wells and colleagues (2015) 
investigated school gardens’ effect on students’ science knowledge with a randomized controlled 
trial. The findings suggested that the school garden intervention positively impacted students’  
nutritional and plant science knowledge (Wells et al., 2015).  
Impact on Teacher 
In this review, no study reported the impact of nature experience on teachers. 
 
Impact on Classroom Community 




 The current review examines the impact of nature experience on student academic 
performance. The findings suggest that the effect exists in two types of association: (1) green 
space and school-level academic performance; (2) outdoor educational programs and student 
school motivation and knowledge. Overall, the researchers predominantly found that students 
exposed to green space performed better academically in Grades K to 12. Meanwhile, students’ 
socio-economic status, the proximity of green space, types of vegetation, and subjects could also 
affect the association. Considering it is not unusual that researchers found SES contributing to 
the correlational model, future studies ought to control for SES in the model. Secondly, outdoor 
educational programs were found to have a positive impact on student’s school motivation and 
knowledge. Experimental or quasi-experimental design is only used when assessing the impact 
of outdoor education programs on students’ academic performance. Future studies should adopt 
quasi-experimental/experimental design to further investigate the impact of nature experience in 
student academic performance; that is, what are the impacts of specific interactions with nature 
have on student academic performance.
 






School Methodology Outcomes  
Beere 
2017 
Grade 1-6 Urban, non-integrated 




A negative but weak association was found between greenspace 
and academic achievement. The results can be explained with 
two sets of relationships: SES and academic achievement, and 
SES and greenspace. A positive association was observed 
between SES and academic achievement; meanwhile, low SES 




Grade 3 to 
6 (9-13 
years old) 






Student school motivation was positively associated with the 
exposure to education outside the classroom (EOtC). Moreover, 
the degree of the association between school motivation and 








No significant connection was found between G-AP and 













All of the interviewed students expressed positive attitudes 
towards outdoor teaching and learning. The students especially 
valued the increased interaction in groups. A higher level of 
long-term knowledge retention was also found in the students 
who experienced outdoor lessons. 
Hodson 
2017 
Grade 3 222 primary schools in 
the Twin Cities 
Metropolitan Area 
(TCMA) of Minnesota 
Correlational 
study  
School-level reading performance was positively associated 
with tree canopy after accounting for demographic 
characteristics; however, school-level mathematics performance 
was not significantly associated with tree canopy. Water, grass, 
and shrub cover in the school environment were not associated 
 
with either reading or mathematics performance.  
Kuo 
2018 
Grade 3 318 public elementary 
schools in Chicago 
Correlational 
study 
There was a significant link between greenness - specifically 
tree cover - and academic achievement in high-poverty schools. 
The researchers also discovered the moderating effect of levels 
of disadvantage in students in the G-AA link. School greenness 
was found to predict math achievement. Tree cover was found to 
be a significant predictor of academic achievement; however, 
grass and shrub cover was not. Lastly, the disadvantage that the 
students experienced was found negatively associated with the 
greenness in the neighborhood.  
Kweon 
2017 





Tree cover was positively associated with student’s mathematics 
and reading performance after accounting for school 
characteristics; meanwhile, the other types of land cover (i.e., 
grass and shrubs)  were not significantly associated with school 
performance. There was an apparent disparity between races 
regarding the amount of tree cover: Hispanic children had 
significantly fewer trees than non-Hispanic white children in 
their schools.  
Leung 
2019 




The results indicated that there was a positive association 











In the school cafeteria, the views with higher vegetation cover 
were positively associated with academic outcomes (e.g., test 
scores, graduation rates, plan for college). They also observed a 
negative association between student performance and the large 
area of campus lacking shrubs and trees. 
Sivaraja
h 2018 
Grade 3 and 
6 students 
387 elementary schools 




Tree cover was positively associated with students’ academic 
performance; moreover, the association was more pronounced 




Grade 5 495 public, private, 




The findings suggested that tree and shrubs cover within 750 
and 1000 m was positively associated with school-level test 
core, but not when tree and shrubs were closer to school. 
Wells 
2015 
Grade 2, 4, 
and 5  
49 schools in four states Randomized 
controlled trial 
The school garden intervention had a positive impact on 
student’s knowledge of nutritional and plant science among the 









Student performance in English and Math was positively 
associated with the surrounding greenness in Spring. The 
association between “greenness” and student performance was 
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